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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a semiconductor device employing 
a single 

crystal high dielectric insulating film for a gate insulating film 
and capable 

of suppressing the gate leak current, and to provide a manufacturing 
method of 
the same. 

SOLUTION: The semiconductor device is provided with a 
semiconductor 

substrate, a channel region formed on the surface of the 
semiconductor 

substrate, source/drain regions formed on the semiconductor substrate 
at both 

sides of the channel region, a gate insulating film formed so as to 
cover the 

channel region and a gate electrode formed on the insulating film. 
The gate 



2/22/05, EAST Version: 2.0.1.4 



insulating film is formed of a single crystal metal oxide gate 
insulating film 

formed by the phase separation of a silicate layer or a superlattice 
single 

crystal insulator film. According to this constitution, a high 
quality and 

high dielectric insulating film is formed selectively in a channel 
region with 

a channel length of lOnm or less by utilizing the high temperature 
phase 

separation phenomenon of a silicate film or the strain superlattice 
structure 

of an epitaxial film. Consequently, the semiconductor device and the 
manufacturing method of the same are obtained with high specific 
dielectric 

constant, a reduced leak current or an interface state, a high 
carrier 

mobility, highly minimized structure, high speed, and low power 
consumption. 
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